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(54) FREQUENCY SWITCHING TYPE OSCILLATOR 

(57)Abstract: 

PURPOSE: To provide a frequency switching type 
oscillator which can reduce its system cost as well as 
its size by decreasing the number of its components. 
CONSTITUTION: This oscillator consists of the 
electrical machine resonators (piezoelectric vibrators) 7 
and 8 which have different resonance frequencies, an 
oscillation circuit 5 which oscillates by the resonance 
frequency of the resonator 7 or 8 that is selected and 
connected between the input and output terminals, and 
a switching control circuit 6 which contains plural 
current source circuits and the switching elements that 
are turned on and off by the current source circuits, 
selects one of these current source circuits based on an 
external frequency switching control signal to actuate 
the switching elements, and connects the resonator 7 or 
8 between the input and output terminals of an 
oscillation circuit 5. Then both circuits 5 and 6 consist 
of a single integrated circuit 9 so that the number of 
components can be decreased. Thus the system cost is 
reduced for a frequency switching type oscillator. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This document has been translated by computer.So the translation may not reflect the 
original precisely. 

2 **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim l] Frequency change type VCO which is equipped with the following and characterized 
by the aforementioned oscillator circuit and the aforementioned change control circuit 
consisting of integrated circuits of one. Two or more electric machine resonant elements from 
which resonance frequency differs. The oscillator circuit oscillated by the resonance frequency 
of the selected electric machine resonant element by choosing one of the aforementioned 
electric machine resonant elements, and connecting between I/O. The change control circuit 
which it has the switching element turned on and off, respectively by two or more 
current- source circuit and its current- source circuit, and one of the aforementioned ^ 
current- source circuits is chosen with the frequency change control signal from the outside, 
and the aforementioned switching element is operated, and connects one of the 
aforementioned electric machine resonant elements between the input/output terminals of 
the aforementioned oscillator circuit. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] this invention is suitable for the image technical field handling a 
signal with comparatively high frequency about the frequency change type VCO which 
consists of a semiconductor integrated circuit (it abbreviates to IC hereafter), and an electric 
machine resonant element. 
[0002] 

[Description of the Prior Art] An example of the conventional frequency change type VCO is 
shown in drawing 2 . In drawing 2 , 1 is built in IC2 by the oscillator circuit which carries out 
a normal rotation output to an input, and the output is taken out from an output terminal (a). 
This output terminal (a) is connected to the 2nd bias circuit which consists of resistance R4, 
diode D2, and resistance R5 through a capacitor C2 while connecting with the 1st bias circuit 
which consists of resistance Rl, diode Dl, and resistance R2 through a capacitor Cl. 
[0003] On the other hand, the outgoing end of diode Dl is connected to the base of a transistor 
Ql, and the outgoing end of diode D2 is connected to the base of a transistor Q2. The output of 
each transistors Ql and Q2 is taken out from the emitter, and each output is carried out in 
common and led to the input terminal (b) of an oscillator circuit 1 via two or more electric 
machine resonant elements 3 and 4 which differ in resonance frequency for example, 
piezoelectric transducers. 

[0004] The change (change) of oscillation frequency is performed by the switch SW1 controlled 
based on the frequency change control signal set up separately by making change connection 
of the power terminal Bl of the 1st bias circuit and the 2nd bias circuit, and B-2 at 
main power supply terminal +B. 

[0005] If the switch SWl is now connected to the power-terminal B-2 side, the circuit of the 
transistor Q2 connected to this operates, it will connect between I/O of an oscillator circuit 1, 
and a piezoelectric transducer 4 will oscillate this circuit based on the resonance frequency of 
a piezoelectric transducer 4. Moreover, when a switch SWl is connected to a power-terminal 
Bl side, the circuit of a transistor Ql operates by the same principle, it will connect between 
I/O of an oscillator circuit 1, and a piezoelectric transducer 3 oscillates this circuit based on 
the resonance frequency of a piezoelectric transducer 3. 
[0006] 

[Problem(s) to be Solved by the Invention] Thus, in the conventional frequency change type 
VCO, since only the VCO which carries out a normal rotation output to an input is built in in 
IC2 and it has composition of I/O 2 terminal, in order to switch frequency two or more bias 
circuits constituted with external parts, such as a switching circuit with a transistor and 
resistance, and diode, are needed. The adjustment of DC voltage of the output terminal (a) of 
the oscillator circuit 1 inside IC2, DC voltage of the input edge (node of diode Dl and 
resistance R2) of the 1st bias circuit, and DC voltage with the input edge (node of diode D2 
and resistance R5) of the 2nd bias circuit poses a problem here. Adjustment with DC voltage 
generally made inside IC and DC voltage made in the exterior of IC was difficult, therefore 
distributor shaft coupling by the capacitors Cl and C2 shown in drawing 2 was needed, and 
the connection with the output terminal (a) of an oscillator circuit 1, the 1st bias circuit, and 
the 2nd bias circuit had brought a result to which the part mark of the aforementioned 
external parts are made to increase further. 



[0007] this invention aims at offering the frequency change type VCO which can investigate 
curtailment of the aforementioned external part mark, reduction of the system cost 
accompanying this, and the miniaturization of a device in view of this point. 
[0008] 

[Means for Solving the Problem] By this invention's choosing one of two or more electric 
machine resonant elements from which resonance frequency differs, and the aforementioned 
electric machine resonant elements, and connecting between I/O, in order to attain the 
above-mentioned purpose The oscillator circuit oscillated by the resonance frequency of the 
selected electric machine resonant element, It has the switching element turned on and off, 
respectively by two or more current- source circuit and its current- source circuit. Choose one of 
the aforementioned current- source circuits with the frequency change control signal from the 
outside, and the aforementioned switching element is operated. It consists of a change control 
circuit which connects one of the aforementioned electric machine resonant elements between 
the input/output terminals of the aforementioned oscillator circuit, and the aforementioned 
oscillator circuit and the aforementioned change control circuit consist of integrated circuits of 
one. 
[0009] 

[Function] According to the above-mentioned composition, by sending the control signal of a 
desired oscillation frequency setting to a change control circuit from the exterior As well as a 
change control circuit selecting the thing of desired resonance frequency among two or more 
electric machine resonant elements from which resonance frequency differs, and switching a 
circuit automatically, as the aforementioned change control circuit Since the switching 
method by the current source is adopted, as a result of becoming unnecessary, an oscillator 
circuit and a change control circuit can constitute now easily a coupling capacitor which was 
needed in the conventional circuit as an integrated circuit of one, and it can cut down external 
part mark sharply. 
[0010] 

[Example] Hereafter, the example of this invention is explained, referring to drawing 1 . 
Drawing 1 is the block diagram of the frequency change type VCO of one example of this 
invention. In drawing 1 , 5 is the frequency change type oscillator circuit which carries out a 
normal rotation output to an input, and the outgoing end is connected to the cathode of the 
diodes D3 and D4 which are the input sections of the change control circuit 6. Moreover, the 
anode of diode D3 is connected to the base of the current source (11) connected to the power 
supply VCC, and the transistor Q3 which is an output-buffer circuit, and the current source 
(12) to switch. The electrode of another side of this current source (12) is connected to C 
terminal of the switch SW2 switched by the frequency change control signal, and D terminal 
of a switch SW2 is grounded. 

[0011] The collector of a transistor Q3 is connected to a power supply VCC, and the signal 
output is taken out by the terminal (d) while the emitter is grounded by resistance R7. On the 
other hand, the anode of diode D4 is connected to the base of the current source (13) connected 
to the power supply VCC, and the transistor Q4 which is an output-buffer circuit, and the 
current source (14) to switch. The electrode of another side of this current source (14) is 
connected to the earth terminal of the switch SW2 switched by the frequency change control 
signal. 

[0012] The collector of a transistor Q4 is connected to a power supply VCC, and the signal 
output is taken out by the terminal (e) while the emitter is grounded by resistance R8. 
[0013] Similarly, this terminal (d) is connected to one electrode of the electric machine 
resonant element (quartz resonator etc.) 7, for example, piezoelectric transducers, and a 
terminal (e) is connected to one electrode of a piezoelectric transducer 8, and after common 
connection of the electrode of another side of these piezoelectric transducers 7 and 8 is made, 
it is connected to the terminal (c) connected to the input edge of an oscillator circuit 5. In 
addition, the interrelation of the current capacity value of each aforementioned current source 
needs to satisfy the conditions of Il<12 and I3<14. 

[0014] It is unified as an integrated circuit (IC) 9, and an oscillator circuit 5 and the change 
control circuit 6 are explained to the degree used as 4 terminal circuits of a terminal (c), (d), 



(e), and (£) with reference to drawing 1 about operation of this example here. When the switch 
SW2 switched by the frequency change control signal from a terminal (f) is switched to 
Terminal E side, in order for all the current of a current source (13) to flow to the current 
source (14) by which switch connection is made between the bases GND of a transistor Q4 
(ground) and to flow to GND through Terminal D, diode D4 and a transistor Q4 will be in an 
OFF state. 

[0015] Therefore, since, as for the output signal of an oscillator circuit 5, the circuit of the 
cathode of diode D4 to the point is an OFF state, the signal transduction to a terminal (e) will 
be in a cut off state. Since the current source (12) is also turned off at this time and the current 
of a current source (II) is supplied to the anode of diode D3, and the base of a transistor Q3, 
respectively, diode D3 and a transistor Q3 will be in an ON state. Therefore, the output signal 
of an oscillator circuit 5 is transmitted to the base of a transistor Q3 through diode D3, and is 
taken out from the emitter by the terminal (d). After this signal is transmitted to the external 
piezoelectric transducer 7 and inputted into a terminal (c) through this, it becomes the input 
signal of an oscillator, circuit 5, and this whole circuit carries out oscillation operation on 
predetermined frequency as resonant-element VCO. In addition, since the signal transduction 
to the piezoelectric transducer 8 besides this time is intercepted as above-mentioned, it 
cannot be overemphasized that operation of this piezoelectric transducer 8 has stopped. 
[0016] Next, when a switch SW2 is switched to the C side by the frequency change control 
signal from a terminal GO, it is the same in [ as the time of being switched to Above E side ] 
operation, and is as follows. That is, since all the current of a current source Gl) flows to the 
current source (12) by which switch connection is made between the bases GND of a transistor 
Q3 and flows to GND through Terminal D in this case, diode D3 and a transistor Q3 will be in 
an OFF state. Therefore, since, as for the output signal of an oscillator circuit 5, the circuit of 
the cathode of diode D3 to the point is an OFF state, the signal transduction to a terminal (d) 
will be in a cut off state. Since the current source (14) is also turned off at this time and the 
current of a current source (13) is supplied to the anode of diode D4, and the base of a 
transistor Q4, respectively, diode D4 and a transistor Q4 will be in an ON state. Therefore, the 
output signal of an oscillator circuit 5 is transmitted to the base of a transistor Q4 through 
diode D4, and is taken out from the emitter by the terminal (e). After this signal is 
transmitted to the external piezoelectric transducer 8 and being further inputted into a 
terminal (c) through this piezoelectric transducer 8, it becomes the input signal of an 
oscillator circuit 5, and this whole circuit carries out oscillation operation on predetermined 
frequency as resonant-element VCO. At this time, since the signal transduction to other 
piezoelectric transducers 7 is intercepted as above-mentioned, operation of this piezoelectric 
transducer 7 cannot be overemphasized by having stopped. 
[0017] 

[Effect of the Invention] As a result of becoming unnecessary [ a coupling capacitor which was 
conventionally needed in the circuit since the according to current source as change / 
according to / as explained above / this invention / control circuit in frequency change type 
VCO switching method was adopted ], this change control circuit and an oscillator circuit can 
constitute now as an integrated circuit of one easily, external part mark can be cut down 
sharply, and it can contribute now greatly to curtailment of the system cost of a set. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing ll It is the circuit diagram showing one example of the frequency change type VCO 
of this invention. 

[Drawing 2l It is the circuit diagram of the conventional frequency change type VCO. 
[Description of Notations] 

5 - Oscillator circuit 6 - Change control circuit 7 Eight Piezoelectric transducer 9 -- IC. 
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